Abstract. Control air pollution, improve the ecological environment is an important breakthrough of the coordinated development of beijing-tianjin-hebei. So this paper analyzed the air quality of Beijing-Tianjin-hebei, give their comprehensive evaluation analysis. Analysis the pollutant source and get the interaction relations between different regions from analyzing meteorological data. In the process of air quality comprehensive evaluation, using the principal component analysis to handle the six air index, carry on the solution of the characteristic roots and characteristic vectors, to get the comprehensive expression of each component. From the comprehensive expression, we calculate the comprehensive evaluation value of each city and sorting. Using the kriging interpolation method, map out air quality comprehensive evaluation. Using Pearson product to analyze correlation coefficient's influence on the regional air quality between cities, get the interaction relations between different regions. Aiming to guide the practice of environmental protection measures, help to control the atmospheric pollution.
Introduction
Beijing-Tianjin-Hubei region as China's political and cultural center is the national management, foreign exchange, and technology trade and transport hub. Promoting coordinated development of the beijing-tianjin-hebei region is the major strategic decision that the party central committee and the state council make. And air pollution becomes the major bottlenecks that restrict the development of the region.
We should put control air pollution and improve the ecological environment as an important breakthrough of the coordinated development of beijing-tianjin-hebei. So the analysis of spatial and temporal distribution of air pollution in the beijing-tianjin-hebei region, the interaction relationship between the regions for atmospheric pollution control has important significance. It can help to control the air pollution and promote the coordinated development of the regions. This paper presents a comprehensive evaluation method of air quality and adopts the national air quality data to analyze. Also analysis of range air quality around the interactional relationship, and the regional pollution source.
A Comprehensive Evaluation Method of Air Quality
Model of Principal Components Analysis. For quantitative analysis of air pollution, it is necessary to building the appraisal model of air quality. At present our country adopts the Air Quality Index (Air Quality Index, AQI) to evaluate the Air Quality. [1] But its drawback is that part of the data in the process of comprehensive inevitably will be lost, and can't reflect the pollution levels of pollutants in the air and the relationship between them, therefore use the principal components analysis to the comprehensive evaluation on the various pollutants in the air.
Based on May 13, 2014 to March 11, 2015 national air quality historical data [2], Sort out Beijing, Tianjin, Shijiazhuang, Tangshan, Qinhuangdao, Handan, Baoding, Zhangjiakou, Chengde, Langfang, Cangzhou, Hengshui, Xingtai thirteen cities, 9,12,3 six months 122 days each pollutant (PM2.5, PM10, SO 2 , NO 2 , O3 and CO) values. Choose a day 0 points measured 24-hour average data to 6th International Conference on Electronic, Mechanical, Information and Management (EMIM 2016) represent the air quality in a day. [3] For six-air quality evaluation index X1, X2... X6 (PM2.5, PM10, SO 2 , NO 2 , O3 and CO) to use principal component analysis.
In order to facilitate the comparison of the degree of air quality between different quarters, first put 122 days of 13 cities in six pollutants value unified standardizing, then respectively the principal component analysis for four months. The characteristic vector of the characteristic root is shown in the The expression of the 6 principal components is obtained. Put the standardized data into the expression, and then get each principal component values for each city. With its principal component contribution rate as weights, constructs the comprehensive evaluation model of principal component, is Z = 0.557y 1 + 0.195y 2 + 0.120y 3 + 0.059y 4 + 0.040y 5 + 0.029y 6 (1)
Put feature vector into (1) ，can get (2) This is the Model of Principal Components Analysis. Historical Data Analysis. In march the city's average value of six pollution generations into the standardized data type, the higher the value, the lower the air quality. We can get the Available cities' spring air quality value and the result of sort. The figure shows that the air quality of the best city of is Zhangjiakou. chengde, and cangzhou is better also. baoding, tangshan's air quality is the worst.
The Relationship between Air Pollutants and Season. By the same time, we established the summer, autumn and winter air quality comprehensive evaluation model, according to the pollution coefficient of variation, and we can analyze the content in the air pollutants and season relationship: The figure shows that in addition to the ozone other contaminants by month is first fall again rise, especially in the tendency of the sulfur dioxide is most obvious, this kind of circumstance is in line with the seasonal climate. heating season is late autumn to early winter season, a lot of coal combustion is bound to cause the increase of sulfur dioxide in the air.
Figure of sulfur dioxide and nitrogen dioxide values, this is because both have similar pollution sources. Pollution is mainly generated from combustion of the fuel, car tail gas, and the use of nitric acid plant tail gas. [5] The summer precipitation in beijing-tianjin-hebei region is larger, humidity is bigger. These are the cause of these pollutants content decreased. Pm2.5 and pm10 trends basic same, this is due to both measure of particulate matter in the air has a certain relevance.
Air Quality in Time and Space Distribution Characteristics
Kriging. Use Surfer software, according to the longitude and latitude of the city of beijing-tianjin-hebei region 13 city build property sheet, enter the season average of each city air quality, the integrated evaluation on the kriging interpolation method [6] is used to for the optimal interpolation, drawing the air quality comprehensive evaluation's contour map. The figure shows that the air quality of spring air distribution for the integrated evaluation: the northern region is low, from north to south gradually rise, largely in zonal distribution; Southern air quality overall on the high side, the integrated evaluation in tangshan, baoding, xingtai is high value center of diminishing.
The Interaction Relations between Different Regions
With the development of urbanization, there has no obvious boundary between the two cities. And because of the airflow, all kinds of air pollutant under the influence of meteorological conditions interaction, mutual influence. [7] In order to measure the air qualities relationship between cities, we introduced the Pearson product moment correlation coefficient, by quarter time standard, use the last work out of 13 cities [8] in the beijing-tianjin-hebei region four quarters, the air quality evaluation based on Pearson product moment correlation coefficient influence on regional air quality between cities is analyzed. [9] In spring, for example, the result as follows: In Beijing, for example, can be seen from the table, the air quality of Beijing and langfang correlation coefficient is 0.71, the integrated evaluation has strong correlation. High correlation coefficient between these cities shows that the pollution in the same area, these cities has similar characteristics of air pollution. In other words, when one of these cities urban heavy air pollution phenomenons occurs, one or several of the other cities also can appear the corresponding pollution.
The above conclusion can guide related policy specified，let people more clearly aware of their state. Such as the air quality had a greater influence on the correlation between different cities. Pollution of urban agglomeration with similar characteristics, presents the obvious regional characteristics. To comprehensive control of beijing-tianjin-hebei regional air quality, the need for air pollution control in the process of joint prevention and control for the whole area, rather than to a single region governance. [10] 
